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$R^{n}$ $n$- , $R_{+}^{n}\equiv\{x\equiv(x_{1}, X_{2}, \cdots, x)nT\in R^{n}|x_{i}\geqq 0,$ $i=$
$1,2,$ $\cdots,$ $n\},$ $R_{-}^{n}\equiv-R_{+}^{n}$ . , $T$ $x$ . $R_{+}^{n}$
int $R_{+}^{n}$ . , int $R_{+}^{n}\equiv\{x\in R_{+}^{n}|x_{i}>0, i=1,2, \cdots, n\}$ .
$x,$ $y\in R^{n}$ , $\langle x, y\rangle$ . $R^{n}$ 2 $x,$ $y$
, $x-y\in R_{+}^{n}$ , $x\geqq y$ , $x-y\in \mathrm{i}\mathrm{n}\mathrm{t}R_{+}^{n}$ , $x>y$ .
Definition 2.1. $X,$ $Y$ $R^{n},$ $R^{l}$ . $x\in X$
, $Y$ , $X$ $Y$
, $F:X\sim \mathrm{Y}$ .
$f$ : $R^{n}arrow R^{\ell}$ $x\in R^{n}$ , $\{f(x)\}\subseteq R^{l}$
, – .
$F:X\sim Y$ , Dom $(F)\equiv\{x\in X|F(x)\neq\emptyset\}$ , Range $(F)\equiv$
{ $y\in \mathrm{Y}|y\in F(x),$ $x\in$ Dom $(F)$ }, Graph $(F)\equiv\{(x, y)\in X\cross \mathrm{Y}|y\in F(x)\}$ &k‘
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’ , $F$ , , . , ,
$X=R^{n},$ $Y=R^{l}$ .
$F:R^{n}\sim*R^{l}$ , $\hat{F}$ : $R^{n}\sim R^{l}$
$\hat{F}(x)\equiv F(X)+R_{+}\mathit{1}\equiv\{y+d\in R^{l}|y\in F(X), d\in R_{+}^{l}\}$
. , $F(X)=\emptyset$ , $F(x)+R_{+}^{\mathit{1}}\equiv\emptyset$ .
$F:R^{n_{\wedge*}}R^{l},$ $G:Rn\sim Rm$ , $H\equiv F\cross G:R^{n}\sim*R^{l}\mathrm{X}R^{m}$
$\hat{H}$ : $R^{n,}\Leftrightarrow R^{l}\mathrm{x}R^{m}$
.
$H(x)\equiv F(x)\cross G(x)\equiv\{(y, z)\in R^{\mathit{1}}\cross R^{m}|y\in F-(x), z\in G(x)\}$
$\hat{H}(x)\equiv H(X)+(R_{+}^{\mathit{1}}\cross R_{+}^{m})$
. , $F(x)=\emptyset$ , $G(x)=\emptyset$ , $H(x)\equiv\emptyset$ .
, Dom $(H)=\mathrm{D}_{\mathrm{o}\mathrm{m}}(\hat{H})=\mathrm{D}\mathrm{o}\mathrm{m}(F)\cap \mathrm{D}\mathrm{o}\mathrm{m}$$(G)$ .
Definition 22. $F:R^{n}\sim>R^{\ell}$ Graph $(F)$ , 1.
$F$ , $\hat{F}$ .
Definition 23. $F:R^{n}\sim R^{\ell}$ $\hat{F}$ , $R_{+}^{l}-$ .
Lemma 21. $F:R^{n}\sim R^{\mathit{1}}$ ,
$\lambda F(_{X})+(1-\lambda)F(y)\subseteq F(\lambda_{X}+(1-\lambda)y)$ , $\forall x,$ $y\in R^{n},$ $\forall\in[0,1]$
.
Definition 2.4. $F$ ; $R^{n}\sim R^{l},$ $(x^{O}, y^{O})\in$ Graph $(F)$ . $x^{O}$ $N(x^{O})$
If , $x,$ $x’\in N(X^{O})$
$F(x)\subseteq F(x’)+I\mathrm{t}^{F}||x-x^{J}||B$ (2.1)
, $F$ $x^{O}$ , $IC$
. , $B\equiv\{x\in R^{l}|||x||\leqq 1\}$ .
Definition 25. $S$ $R^{n}$ , $x^{O}\in S$ . $u\in R^{n}$
$\{t_{n}\}$ $\{u^{n}\}$ ,
$n$ , $x^{O}+t_{n}u^{n}\in S$ , $S$ $x^{O}$ (tangent
vector) . $S$ $x^{O}$ (tangent cone)
, $T(S;x^{o})$ .
$1F(x)$ , $F$ .
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Definition 26. $S$ $R^{n}$ , $x^{O}\in S$ . $u\in R^{n}$
$\{t_{n}\}$ , I $\{u^{n}\}$ ,
$n$ , $x^{o}+t_{n}u^{n}\in S$ , $S$ $x^{o}$
(Ursescu’s tangent vector) . $S$ $x^{O}$
(Ursescu cone) , $T^{U}(S;x^{o})$ .
, .




Definition 27. $S$ $R^{n}$ , $x^{o}\in S$ . ,
$N(S;x^{\circ})\equiv\{y\in R^{n}|\langle y, x\rangle\leqq 0, \forall x\in T(S;x^{O})\}$
$S$ $x^{O}$ – (generalized normal cone) .
Definition 28. $F$ : $R^{n}\sim R^{\mathit{1}},$ $(x^{O}, y^{O})\in$ Graph $(F)$ . , $DF(x^{O}, y^{o})$ :
$R^{n}\sim R^{\ell},$ $D^{U}F(X^{O}, y)O$ : $R^{n}\sim R^{l}$
$v\in DF(x^{O}, y)\circ(u)\equiv\{v\in R^{\ell}|(u, v)\in T(\mathrm{G}\mathrm{r}\mathrm{a}_{\mathrm{P}^{\mathrm{h}}}(F);(x^{O}, y^{o}))\}$
$v\in D^{U}F(x^{oO}, y)(u)\equiv$ { $v\in R^{l}|(u,$ $v)\in T^{U}$ (Graph $(F);(x^{oo},$$y))$ }
, $F$ $(x^{OO}, y)$ $u$ derivative, deriva-
tive . , Graph $(DF(x^{O}, y^{O}))=$ Graph $(D^{U}F(x^{o}, y)\mathit{0})$ , $F$
$(x^{oo}, y)$ derivable .
$F:R^{n}\sim R^{\mathit{1}}$ , Lemma 22 , $F$ $(x, y)\in$ Graph $(F)$
derivable .
Definition 29. $F:R^{n}\sim R^{\ell},$ $(x^{O}, y^{O})\in \mathrm{G}\mathrm{r}\mathrm{a}\mathrm{p}\mathrm{h}(F)$ . , $\partial F(x^{oo}, y)$ : R !
$R^{n}$
$\partial F(x^{O\circ}, y)(v)\equiv$ { $u\in R^{n}|(u,$ $-v)\in N$(Graph $(F);(x^{O},$ $y^{o}))$ }
$F$ $(x^{o}, y)O$ $v$ codifferential .
Lemma .
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Lemma 23. $F$ : $R^{n}\sim R^{l},$ $G:R^{n}\sim R^{m},$ ( $(x^{ooo}, y, z)\in$ Graph $(H)$ . ,
$u\in \mathrm{D}\circ \mathrm{m}(DH(x^{oO}, y, Z^{o}))$ ,
$DH(x^{O}, y^{o}, z^{o})(u)\subseteq DF(x^{oO}, y)(u)\cross DG(x^{OO}, z)(u)$ (2.2)
. ,
(i) $F$ $x^{O}$ , $(x^{oo}, y)$ derivable
(ii) $G$ $x^{O}$ , $(X^{O}, z^{o})$ derivable
, $u\in \mathrm{D}\mathrm{o}\mathrm{m}(DH(x^{o}, y^{OO}, z))$ ,
$DH(x^{O}, y^{O}, z^{o})(u)=DF(x^{O}, y^{o})(u)\cross DG(x^{O}, z^{\circ})(u)$ (2.3)
.
Lemma 24. $F:R^{n}\sim\rangle$ $R^{f},$ $G:R^{n}\sim R^{m},$ $(x^{O}, y^{o})\in$ Graph $(F),$ $(x^{O}, z^{O})\in$ Graph $(G)$
. , $u\in \mathrm{D}\mathrm{o}\mathrm{m}(D\hat{H}(x^{o}, y, z)OO)$ ,
$D\hat{H}(x^{o}, y^{\circ O}, Z)(u)\subseteq D\hat{F}(x^{o}, y^{o})(u)\cross D\hat{G}(x^{O}, z)o(u)$ (2.4)
. ,
(i) $F$ $x^{O}$ , $\hat{F}$ $(x^{O}, y^{O})$ derivable
(ii) $G$ $x^{O}$ , $\hat{G}$ $(x^{Oo}, z)$ derivable
, $u\in \mathrm{D}\mathrm{o}\mathrm{m}(D\hat{H}(x^{O}, y^{\circ}, Z^{O}))$ ,
$D\hat{H}(x^{O}, y^{o}, \mathcal{Z}^{o})(u)=D\hat{F}(x^{O}, y^{o})(u)\cross D\hat{G}(x^{OO}, z)(u)$ (2.5)
.
Lemma 2.5.$\cdot$ $F$ : $R^{n}\sim R^{p},$ $(x^{o}, y^{O})\in$ Graph $(F)$ . $T(\mathrm{G}\mathrm{r}\mathrm{a}\mathrm{p}\mathrm{h}.(F.).;(x^{oo}, y))$
, , Range $(DF(x, y)\circ \mathit{0})$ $R^{l}$ .
3.
$F$ : $R^{n}\sim\succ R^{l}$ , $G:R^{n}\sim R^{m}$ ,
.
(P) $|$ $\min_{\mathrm{S}\mathrm{u}\mathrm{b}\mathrm{j}\mathrm{e}\mathrm{c}\mathrm{o}}\mathrm{i}\mathrm{m}\mathrm{i}\mathrm{t}\mathrm{t}\mathrm{Z}\mathrm{e}$ $G(_{X})\cap F(_{X})R_{-}m\neq\emptyset$ (3.1)
(P) , $F$ – , (P)
. , (P) ,
.
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Definition 31. $(x^{O}, y^{O})\in R^{n}\cross R^{l}$ , $y\in F(x^{O}),$ $G(X^{O})\cap R_{-}^{m}\neq\emptyset$ ,
(P) .
Definition 32. (P) $(x^{O}, y^{O})\in$ Graph $(F)$ , $y<y^{O}$
$(x, y)$ , (P) .
(P) .
$(\hat{\mathrm{P}})$
$|$ $\mathrm{m}\mathrm{i}\mathrm{n}\mathrm{i}\mathrm{s}\mathrm{u}\mathrm{b}\mathrm{j}\mathrm{e}\mathrm{c}\mathrm{m}\mathrm{i}\mathrm{t}\mathrm{z}\mathrm{e}\mathrm{t}\mathrm{o}$ $0\in\hat{G}(x)F(X)$ (3.2)
$(x^{O}, y^{o})\in R^{n}\mathrm{x}R^{\ell}$ $y^{O}\in\hat{F}(X^{O}),$ $0\in\hat{G}(.x^{O})$ , (P)
. $(x^{O}, y^{o})$ , $y<y^{O}$ $(x, y)$
, $(\hat{\mathrm{P}})$ .
(P) $(\hat{\mathrm{P}})$ , .
Theorem 31. $(x^{O}, y^{O})\in$ Graph $(F)$ (P)
, $(x^{o}, y^{o})$ (P) .
4.
, (P) , (P)
+ .
Theorem 41. $(x^{O}, y^{O})\in \mathrm{G}\mathrm{r}\mathrm{a}\mathrm{p}\mathrm{h}(F)$ (P) , $z^{O}\in\wedge(x^{O})\cap R_{-}m$
. ,
$D\hat{H}(x^{O}, y, z)\circ o(u)\cap \mathrm{i}\mathrm{n}\mathrm{t}R_{-}^{l}\cross \mathrm{i}\mathrm{n}\mathrm{t}R_{-}^{m}\neq\emptyset$ (4.1)
$u\in R^{n}$ .
$(v, w)\in D\hat{H}(x^{O}, y^{o}, z^{o})(u),$ $v<0$ , $w<0$ $(u, v, w)$
. , $\{t_{n}\}$ $(u, v, w)$
$\{(u^{n}, v^{n}, w^{n})\}$ , $n$
$y^{o}+t_{n}v^{n}\in\hat{F}(x^{O}+t_{n}u^{n})=F(x^{o}+t_{n}u^{n})+R_{+}^{\mathit{1}}$ (4.2)
$z^{O}+t_{n}w^{n}\in\hat{G}(x^{o}+t_{n}u^{n})=G(x^{O}+t_{n}u^{n})+R_{+}^{m}$ (4.3)




. , $n$ , $y^{O}+t_{n}v-nd^{n}<y^{O},$ $z^{O}+t_{n}w-nr^{n}\leqq$
$0$ , $(x^{O}, y^{o})$ (P) .
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Theorem 42. $(x^{O}, y^{O})\in$ Graph $(F)$ (P) , $z^{O}\in\hat{G}(X^{O})\cap R_{-}^{m}$
, $T(\mathrm{G}\mathrm{r}\mathrm{a}_{\mathrm{P}^{\mathrm{h}}}(\hat{H});(x^{O}, y^{o}, z^{O}))$ . ,
$\langle\lambda, v\rangle+\langle\mu, w\rangle\geqq 0$ , $\forall(v, w)\in \mathrm{R}\mathrm{a}\mathrm{n}\mathrm{g}\mathrm{e}(DH(x^{O}, yz^{O})\circ,)$ (4.4)
$(\lambda, \mu)\geq(0,0)$ (4.5)
$\lambda\in R^{\ell},$ $\mu\in R^{m}$ . , $P(\mathrm{R}\mathrm{a}\mathrm{n}\mathrm{g}\mathrm{e}(D\hat{H}(x^{o}, y, z)Oo))=R^{m}$
, $\lambda\geq 0$ . , $P(\mathrm{R}\mathrm{a}\mathrm{n}\mathrm{g}\mathrm{e}(D\hat{H}(x^{O}, y, z)\circ \mathit{0}))$ Range $(D\hat{H}(x^{O\circ}, y, z^{O}))$
$R^{m}$ .
Lemma 25 , Range $(D\hat{H}(x^{oOO}, y, z))$ . , Theorem 4.1
, Range $(D\hat{H}(x^{o}, y^{OO}, z))$ int $R^{l}\cross \mathrm{i}\mathrm{n}\mathrm{t}R^{m}$ .
, (4.4) (4.5) $\lambda\in R^{I},$ $\mu\in R^{m}$ . .
, $P(\mathrm{R}\mathrm{a}\mathrm{n}\mathrm{g}\mathrm{e}(D\hat{H}(x, y^{\circ\circ}O, \mathcal{Z})))=R^{m}$ . , $\lambda=0$
, (4.4) , $\mu=0$ , (4.5) . , $\lambda\geq 0$ $\square$
$(x^{o}, y^{O}, Z^{o})\in$ Graph $(\hat{H})$ $\lambda\neq 0$ , (P) $(x^{O}, y^{o}, Z^{\circ})$
normal .
Corollary 4.1. $(x^{O}, y^{o})\in$ Graph $(F)$ (P) , $z^{O}\in\hat{G}(X^{O})\cap R_{-}m$
, $T(\mathrm{G}\mathrm{r}\mathrm{a}_{\mathrm{P}^{\mathrm{h}}}(\hat{H});(x^{OO\circ}, y, z))$ . , (4.5)
$0\in\partial\hat{H}(x^{o}, y, z^{\circ}O)(\lambda, \mu)$ (4.6)
$\lambda\in R^{l},$ $\mu\in R^{m}$ .
Corollary 42. $(x^{O}, y^{O})\in$ Graph $(F)$ (P) , $z^{O}\in\wedge(x^{O})\cap R_{-}m$
, $T(\mathrm{G}\mathrm{r}\mathrm{a}_{\mathrm{P}^{\mathrm{h}}}(\hat{H});(x^{ooO}, y, z))$ . ,
(i) $F$ $x^{O}$ , $\hat{F}$ $(x^{O}, y^{o})$ derivable
(ii) $G$ $x^{O}$ , $\hat{G}$ $(x^{oo}, z)$ derivable
, (4.5)
$\langle\lambda, v\rangle+\langle\mu,$ $w$ ) $\geqq 0,$ $\forall(v, w)\in \mathrm{R}\mathrm{a}\mathrm{n}\mathrm{g}\mathrm{e}(D\hat{F}(x^{o}, y^{\circ})\cross D\hat{G}(x^{o}, Z^{\circ}))$ (4.7)
$\lambda\in R^{l},$ $\mu\in R^{m}$ . , $P(\mathrm{R}\mathrm{a}\mathrm{n}\mathrm{g}\mathrm{e}(D\hat{H}(x^{O}, y^{\circ}, Z^{\circ})))=R^{m}$
, $\lambda\geq 0$ .
$F$ $R_{+}^{\mathit{1}}-$ , $G$ $R_{+}^{m_{-}}$ , $(x^{O}, y^{\circ}, z^{O})\in$ Graph $(\hat{H})$
$T(\mathrm{G}\mathrm{r}\mathrm{a}_{\mathrm{P}^{\mathrm{h}}}(\hat{H});(x^{oo\circ}, y, z))$ . , corollaries .
Corollary 43. $F$ : $R^{n}\sim\succ R^{l}$ $G$ : $R^{n}\sim R^{m}$ $R_{+}^{l}-$ , $R_{+}^{m_{-}}$
, $(x^{O}, y^{O})\in$ Graph $(F)$ (P) , $z^{O}\in\hat{G}(x^{o})\cap R^{m}+$ .
, (4.4), (4.5) (4.6) $\lambda\in R^{\ell},$ $\mu\in R^{m}$ . ,
$P(\mathrm{R}\mathrm{a}\mathrm{n}\mathrm{g}\mathrm{e}(D\hat{H}(x^{O\circ}, y, \mathcal{Z}O)))=R^{m}$ , $\lambda\geq 0$ .
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Corollary 44. $(x^{O}, y^{O})\in$ Graph $(F)$ (P) $\text{ }$ , $z^{O}\in\hat{G}(x^{O})\cap R_{+}^{m}$
, $F:R^{n}\sim R^{l}$ $G:R^{n}\wedge*R^{m}$ $R_{+}^{l}-$ , $R_{+}^{m_{-}}$ . ,
(i) $F$ $x^{O}$ , $\hat{F}$ $(x^{O}, y^{O})$ derivable
(ii) $G$ $x^{O}$ , $\hat{G}$ $(x^{oo}, z)$ derivable
, (4.5) (4.7) $\lambda\in R^{l},$ $\mu\in R^{m}$
. , $P$ (Range $(D\hat{H}(xO,O\circ y,$$\mathcal{Z}))$ ) $=R^{m}$ , $\lambda\geq 0$ .
, (P) $(x^{O}, y^{O})\in$ Graph $(F)$
.
Theorem 43. $(x^{O}, y^{O})\in$ Graph $(F)$ (P) , $z^{O}\in\hat{G}(X^{\circ})\cap R_{-}m$ ,
Graph $(\hat{H})-\{(x^{o}, y^{O}, 0)\}\subseteq.T(\mathrm{G}\mathrm{r}\mathrm{a}_{\mathrm{P}^{\mathrm{h}}}(\hat{H});(x^{o}, yz)\circ,\circ)$ . ,
(4.7) $\lambda\geq 0,$ $\lambda\in R^{\ell}$ $\mu\geqq 0,$ $\mu\in R^{m}$ , $(x^{O}, y^{O})$ (P)
.
$(x^{o}, y)O$ (P) – , , $\overline{y}<y^{O}$
(P) $(\overline{x},\overline{y})$ . , $\overline{z}\in G(\overline{x})\cap R_{-}^{m}$
$\dot{\text{ }}(\overline{x}-x^{o},\overline{y}-y^{\circ},\overline{z})\in T(\mathrm{G}\mathrm{r}\mathrm{a}_{\mathrm{P}^{\mathrm{h}}}(\hat{H});(x^{O}, y, z)oo)$ . ,
$(\overline{y}-y^{O},\overline{z})\in D\hat{H}(x^{o}, y^{\circ}, z^{O})(\overline{X}-X^{o})$
. , (4.7) $\lambda\in R^{p},$ $\mu\in R^{m}$ ,
$\langle\lambda,\overline{y}-y^{O})+\langle\mu,\overline{z}\rangle<0$
,
Theorem 44. (P) $F$ : $R^{n}\sim>R^{l},$ $G$ : $R^{n}\sim R^{m}$ $R_{+}^{l}-$ , $R_{+}^{m}-$
$(x^{O}, y^{O})\in$ Graph $(H)$ (P) . ,
$\langle$ $\lambda,$ $v)+\langle\mu, w\rangle\geqq 0$ , $\forall(v, w)\in \mathrm{R}\mathrm{a}\mathrm{n}\mathrm{g}\mathrm{e}(D\hat{F}(x^{O}, y^{O})\cross D\hat{G}(x^{O}, 0))$ (4.8)
$\lambda\geq 0,$ $\lambda\in R^{l}$ $\mu\geqq 0,$ $\mu\in R^{m}$ , $(x^{O}, y^{o})$
(P) .
$F:R^{n}\sim*R^{l},$ $G:R^{n}\sim R^{m}$ $R_{+}^{\ell}-$ , $R_{+}^{m_{-}}$ , Graph $(\hat{H})$
. , Lemma 22 , $(x^{O}, y^{O}, 0)\in$ Graph $(\hat{H})$ Graph $(\hat{H})-$
$\{(x^{o}, y^{\circ}, 0)\}\subseteq T(\mathrm{G}\mathrm{r}\mathrm{a}_{\mathrm{P}^{\mathrm{h}}}(\ovalbox{\tt\small REJECT});(x^{o}, y^{o}, 0))$ . , $(x^{O}, y^{o})$ (P) $-$
. , $\overline{y}<y^{\mathrm{o}}$ (P) $(\overline{x},\overline{y})$
$\overline{z}\in G(x)\cap R^{m}-$ , $(\overline{x}-x^{oO},\overline{y}-y,\overline{z})\in T(\mathrm{G}\mathrm{r}\mathrm{a}_{\mathrm{P}^{\mathrm{h}}}(\ovalbox{\tt\small REJECT});(x^{O}, y^{o}, 0))$
. ,
$(\overline{y}-y\overline{z})\circ,\in D\hat{H}(x^{o}, y^{o}, \mathrm{o}))(\overline{X}-X^{\circ})$








subject to $y\in F(x)$
$z\in G(X)\cap R_{-}m$ (5.1)
$U\in u---\{U\in R^{lm}\cross|U\geqq 0\}$
Range $(D\hat{F}(X, y)+UD\hat{G}(x, z))\cap \mathrm{i}\mathrm{n}\mathrm{t}R_{-}l=\emptyset$
(WDP) (P) . , (WDP) ,
. .
$(x, y, z, U)\in R^{n}\cross R^{\ell_{\mathrm{X}}}R^{m}\cross \mathcal{U}$ , (WDP) ,
. , (WDP) $(x^{O}, y^{\mathrm{o}}, z^{o}, U^{\circ})$ , $y^{o}+U^{o}z^{o}<y+Uz$
$(x, y, z, U)$ , (WDP)
.
Lemma 51. $(x^{O}, y^{o}, z^{o})\in \mathrm{G}\mathrm{r}\mathrm{a}\mathrm{p}\mathrm{h}(\hat{H})$ , $T(\mathrm{G}\mathrm{r}\mathrm{a}_{\mathrm{P}^{\mathrm{h}}}(\hat{H};(x^{o}, y, z)\circ O))$
. ,
(a) $F$ : $R^{n}\sim\succ R^{l}$ $x^{O}$ , $\hat{F}$ $(x^{o}, y^{o})$
derivable
(b) $G$ : $R^{n}\sim\rangle$ $R^{m}$ $x^{O}$ , $\hat{G}$ $(x^{O}, z^{O})$
derivable
. , .
(i) $\lambda\geq 0,$ $\lambda\in R^{I}$ $\mu\geqq 0,$ $\mu\in R^{m}$ , $0\in\partial.\hat{H}(x^{o}, y^{Oo}:’ Z.)(\lambda, \mu)$
. :
(ii) $U\in \mathcal{U}$ , Range $(D\hat{F}(x^{\mathrm{o}}, y^{\circ})+UD\hat{G}(x, z)oo)\cap \mathrm{i}\mathrm{n}\mathrm{t}R_{-}^{l}=\emptyset$ .
, $\mathcal{U}\equiv\{U\in R^{\ell\cross m}|U\geqq 0\}$ .
(a), (b) , Lemma 2.4 ,
$D\hat{H}(x^{o\circ O}, y, z)(u)=D\hat{F}(X^{O}, y^{o})(u)\cross D\hat{G}(x^{oO}, Z)(u)$ $\forall u\in \mathrm{D}\mathrm{o}\mathrm{m}(D\hat{H}(x, y, z)\circ oO)$
.
, (i) , (ii) . Codifferential ,
$\langle\lambda, v\rangle+\langle\mu, w\rangle\geqq 0,$
$\forall(v, w)\in \mathrm{R}\mathrm{a}\mathrm{n}\mathrm{g}\mathrm{e}(D\hat{F}(x^{O}, y^{o})\cross D\hat{G}(X^{O}, z^{o}))$ (5.2)
. $\lambda\geq 0$ , , $\Sigma_{i=1}^{\ell}\lambda i=1$ . $\ell\cross m$
$U$ $U\equiv 1\mu^{T}$ , $U\in \mathcal{U}$ , $\lambda^{T}U=\mu^{T}$ . ,
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$1\equiv(1,1, \cdots, 1)^{T}\in R^{\ell}$ . , (5.2) , $v+Uw\in \mathrm{R}\mathrm{a}\mathrm{n}\mathrm{g}\mathrm{e}(D\hat{F}(x^{oo}, y)+$
$UD\hat{G}(x^{O}, Z^{o}))$ ,
$\langle\lambda, v+Uw\rangle=\langle\lambda, v\rangle+\langle\mu, w\rangle\geqq 0$
. , $v+Uw\not\in \mathrm{i}\mathrm{n}\mathrm{t}R_{-}^{\ell}$ .
, (ii) . Lemma 25 , Range $(D\hat{F}(x^{O}, y^{o})+UD\hat{G}(X, z)oo)$
$R^{l}$ . , , $\lambda\geq 0,$ $\lambda\in R^{l}$ ,
$(v, w)\in$ Range $(D\hat{F}(x^{O}, y^{O}))\cross \mathrm{R}\mathrm{a}\mathrm{n}\mathrm{g}\mathrm{e}(D\hat{G}(x^{\circ \mathit{0}}, z))$ , $\langle\lambda, v+Uw\rangle\geqq 0$
. $\mu^{T}\equiv\lambda^{T}U$ , , $\langle\lambda, v\rangle+\langle\mu, w\rangle\geqq 0$ , ,
$0\in\partial^{\wedge}(x^{O}, y^{oo}, z)(\lambda, \mu)$
.
$\square$
$F$ : $R^{n}\sim R^{\mathit{1}},$ $G$ : $R^{n}’\Leftrightarrow R^{m}$ n $R_{+}^{l}-$ , $R_{+}^{m_{-}}$ ,
$(x^{O}, y, z)\circ \mathit{0}\in$ Graph $(H)$ , $T(\mathrm{G}\mathrm{r}\mathrm{a}\mathrm{p}\mathrm{h} (\hat{H};(x^{o}, y^{O}, \mathcal{Z}^{O})))$ . ,
Lemma .
Lemma 52. $F$ : $R^{n}\sim R^{\ell}$ $G$ : $R^{n}\sim R^{m}$ $R_{+}^{\mathit{1}}-$ , $R_{+}^{m_{-}}$ ,
$(x^{\circ}, y^{o\circ}, z)\in$ Graph $(\hat{H})$ . ,
(a) $F$ $x^{o}$ , $\hat{F}$ $(x^{oO}, y)$ derivable
(b) $G$ $x^{O}$ , $\hat{G}$ $(X^{O}, Z^{O})$ derivable
. , .
(i) $\lambda\geq 0,$ $\lambda\in R^{l}$ $\mu\geqq 0,$ $\mu\in R^{m}$ , $0\in\partial\hat{H}(x^{OOO}, y, z)(\lambda, \mu)$
.
(ii) $U\in \mathcal{U}$ , Range $(D\hat{F}(x^{OO}, y)+UD\hat{G}(x^{o}, \mathcal{Z}^{\circ}))\cap \mathrm{i}\mathrm{n}\mathrm{t}R_{-}\ell=\emptyset$ .
, (P) (WDP) .
Theorem 5.1. (P) $(x, y)$ $z\in G(x^{\circ})\cap R_{-}^{m}$ ,
$T(\mathrm{G}\mathrm{r}\mathrm{a}_{\mathrm{P}^{\mathrm{h}}} (\hat{H};(x, y, z)))$ , Graph $(\hat{H})-\{(x, y, 0)\}\subseteq T(\mathrm{G}\mathrm{r}\mathrm{a}\mathrm{p}\mathrm{h}(\hat{H});(x, y, z))$
. ,
(i) $F$ $R^{n}$ , $\hat{F}$ $(x, y)\in$ Graph $(F)$
derivable
(ii) $G$ $R^{n}$ , $\hat{G}$ $(x, z)\in$ Graph $(G)$
derivable
. , $y<y’+Uz’$ (P)
(WDP) $(x, y),$ $(x’, y”, Z, U)$ .
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$(x, y, z, U)$ (WDP) , $(x, y)$ (P)
. , Lemma 51 , $0\in\partial D\hat{H}(x, y, z)(\lambda, \mu)$ $\lambda\geq 0,$ $\lambda\in R^{l}$
$\mu\geqq 0,$ $\mu\in R^{m}$ . \rightarrow \supset , $(v, w)\in \mathrm{R}\mathrm{a}\mathrm{n}\mathrm{g}\mathrm{e}(D\hat{F}(x, y)\cross D\ovalbox{\tt\small REJECT}(x, z))$
, $\langle\lambda, v\rangle+\langle\mu, w\rangle\geqq 0$ . , Theorem 43 , $(x, y)$ (P)
. , $y’<y+Uz$ (P) $(xy);,$’
. $U\geqq 0,$ $z\leqq 0$ , , $y’<y$ , $(x, y)$
(P) .
Theorem 52. $(x^{O}, y^{o})\in \mathrm{G}\mathrm{r}\mathrm{a}\mathrm{p}\mathrm{h}(F)$ (P) , $z^{O}\in G(x^{o})\cap R_{-}^{m}$ .
$T(\mathrm{G}\mathrm{r}\mathrm{a}_{\mathrm{P}^{\mathrm{h}}} (\hat{H};(x^{ooO}, y, z)))$ , $(x^{o}, y^{O}, 0)\in \mathrm{G}\mathrm{r}\mathrm{a}\mathrm{p}\mathrm{h}(\hat{H})$ Graph $(\hat{H})-$
$\{(x^{o}, y^{O}, 0)\}\subseteq T(\mathrm{G}\mathrm{r}\mathrm{a}\mathrm{p}\mathrm{h}(\ovalbox{\tt\small REJECT});(x^{oo\circ}, y, z))$ . ,
(i) $F$ $x^{O}$ , $\hat{F}$ $(x^{O}, y^{o})$ derivable
(ii) $G$ $x^{O}$ , $\hat{G}$ $(X^{O}, Z^{o})$ derivable
. , $(x^{O}, y^{o})$ (P)
, (P) $(x^{OOO}, y, z)$ normal , $U\in \mathcal{U}$ , $(x^{O}, y^{O\circ}, \mathcal{Z}, U)$
(WDP) .
$(x^{O}, y^{o})$ (P) , $(x^{OO\circ}, y, z)$ normal
, Corollary 41 , $\lambda\geq 0,$ $\lambda\in R^{\ell}$ $\mu\geqq 0,$ $\mu\in R^{m}$ ,
$0\in\partial\hat{H}(X^{O}, y, z)\circ o(\lambda, \mu)$ . , Lemma 5.1 , $U^{o}\in \mathcal{U}$
, Range $(D\hat{F}(x, y)\circ \mathit{0}+U^{\circ}D\hat{G}(X, Z^{\circ})O)\cap \mathrm{i}\mathrm{n}\mathrm{t}R_{-}^{l}=\emptyset$ . , $(x^{o}, y^{OO}, Z. ’ U^{o})$
(WDP) . $y^{o}+U^{o}z^{o}<y’+U’z’$ (WDP)
$(x’, y’, z’, U^{J})$ . , $(x’, y’)$ (P)
, $U’z’\leqq 0$ . , $y^{O}+U^{o}z^{\circ}<y’+U’z’\leqq y’$ ,
Theorem 5.1 .
$F$ $G$ $R_{+}^{p}-,$ $R_{+}^{m_{-}}$ ,
.
Theorem 53. $F$ $G$ $R_{+}^{l}$ - , R+m- ,
(i) $F$ $R^{n}$ , $\hat{F}$ $(x, y)\in$ Graph $(\hat{F})$
derivable
(ii) $G$ $R^{n}$ , $\hat{G}$ $(x, z)\in$ Graph $(\hat{G})$
derivable
. , (P) $(x, y)$
$z\in G(X^{O})\mathrm{n}R_{-}^{m}$ , Graph $(\hat{H})-\{(x, y, \mathrm{o})\}\subseteq T(\mathrm{G}\mathrm{r}\mathrm{a}\mathrm{p}\mathrm{h}(\hat{H});(x, y, z))$
. , $y<y’+Uz’$ (P) $(x, y)$
(WDP) $(x’, y”, z, U)$ .
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Theorem 54. $(x^{O}, y^{O})\in$ Graph $(F)$ (P) , $z^{O}\in G(x^{O})\cap R_{-}m$ ,
$(x^{O}, y^{o}, 0)\in$ Graph $(\hat{H})$ Graph $(\hat{H})-\{(x^{o}, y^{o}, 0)\}\subseteq T(\mathrm{G}\mathrm{r}\mathrm{a}\mathrm{p}\mathrm{h}(\hat{H});(x^{O}, y^{Oo}, z))$
. , $F$ $G$ $R_{+}^{\ell}-$ , $R_{+}^{m}-$ ,
(i) $F$ $x^{O}$ , $\hat{F}$ $(x^{O}, y^{O})$ derivable
(ii) $G$ $x^{O}$ , $\hat{G}$ $(x^{oO}, z)$ derivable
. , $(x^{O}, y^{O})$ (P)
, (P) $(x^{OO\circ}, y, z)$ normal , $U^{o}\in \mathcal{U}$ ,
$(x^{O}, y^{o}, z^{o}, Uo)$ (WDP) .
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